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(57) Abstract: 

PURPOSE: A zirconium oxide(Zr02) formation 
method is provided to entirely remove chlorine ions 
remained in the Zr02 film by using an ALD(Atomic 
Layer Deposition) using zirconium tetra-tert-butoxide 
as a Zr source. 

CONSTITUTION: A wafer(12) having a lower layer is 
loaded into a reacting chamber(10). Zr(OC(CH3)3)4 
gases(zirconium tetra-tert-butoxide) as a zirconium 
source are supplied to the reacting chamber(10). 

The Zr(OC(CH3)3)4 gases are then purged. An 

oxygen source is supplied to the reacting chamber(10). The oxygen source is then purged. 
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B SOTS gSffijg AUtJ Zrtfc «W S*tAIW Zr ±9i±g. 7|g2| ZrCU Old 

Zr(OC(CH,),Mzlrconiui tetra-tert-butoxicte)» AJ8SKM «tSftfl CI7I7F SvOtlth SE 

t>. e «swAi£ ±s.± ?\± 2fgjAi as» 7^s nh, as tt^te Atstjo. e wssi a aaiwob 

0>MS Zr(0C(CH,).), 7^3 &S7IM ?2]AI S«» 71±3 NH, SEtr MfcS SAJW ^SSKM 
Zr(0C(OU)»2J a^E(lisand)2fNKS= H=*HW>M B*1S H{^±)7\ t»g«H31 CH,, Ofc S2J SJOIES 
^B(Hydrocarbon) SBIS fr*t£l£« #£3J5H ±9.±°\ «f28KQ, upm ftK)l£3?fS2| S£ 

g feSfi WftQ. ttB. Zr(0C(CH,).), 7\± IH«£ tfi7^ 2MH H5E2| ^(0) 

01, H-0 871, 0; 7t£i. HA 7K±)g A*«*tfl 8«L£ Zrtfc «^°| g*fO| 7fe*t0|. 0|Q| #± S 
3 ^ZfWAi NH, H:S Ahg£!th 



QMS 
Sf 

aSSfei+StBt, g»g s«rB, g^7|, S3 Zr(0C(CH3)3)4 
SBSi BBS sSlgf 

s. is a»s s*r §0121 ?sse srasi a gAioioi mm i£i 7^ ss 
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13 


Zr(0C(C*)«)* S§ 871 


14 


H:0 871 »5 871 



6-1 



^2002-0002579 



saot gsh? jt& se j awe/ &a&i& 

& »EH 32 7|g« mi 2t22. ^® XISS§3£r5f(zirconium oxide, ZrOO tJg«BM 5* 

SOIQt. □ Xr3S1 = SW« S*rt3« ZrQ. ^ tJ3g«3M *>y 3101 Q. 

tfsa M2SIS m«r ei-sa ±*joiAi s3h= hoim tfasraiu »haiei saa mm mseih si 

SOI S3 SI g«S gSf g3M MS 3 g4f g UWH S!Q. 

§fflM= 30IM 3»SH)ILJ ?HOAIE1 S3 SI 3S£ 3832! S38 ^Kl gaSdgSKSHUOl 

• oi^asu, 2Xr°i 233»a n«*gsr& saum ma n &?im asa, oioi ma ticl, ai-o, m 
si Aisg saa ssm ewi- aa sm s*a. 

01 Em 3£S S3« SS «2| SHJS Zrffcg 1 ^ StQ. ZrtfcS SSI *WLU 223 MSEI ±A>£| 
301 M 3Sr5r2£2| SjSOl 01^12 21Q. 

Zrit SXr« S*rH<Ato»ic Layer Depositing 8*1 §*fSr2 2t=HI, S# 7158 83 SES 

SAJerSAi Zr(nsaS) ±£±2! ZrCl 4 a 0(32) 22±2! H-0 g7|( vapor )g gJSfOh 7^AJ 715 X 
3M SAmOl, SS SS ?EJAWIM ffl 73 (purge) 3H3S SSSK)! 301 ±2± 83 S 37ttr9AJ Zrtfe 

nau, #7|2r STS 7|g2| Stt« SarSJg goi Zrfb ttfS*S Zr 22±S Ar8S= ZrCuS 2J 

era a lh*m cio^pw assroi 3713 ggoi saan gsfassrownition) c # 

01 ggSPI S330I 2i2ia. £»h ZrCUS gSMAi 123 29I0IDI. 25 7l2f(at»), 437r(HAd a* 
=301 £HSKH i2i 828 71 # #EH£ §Ui( react ion chafer) LMOf 386171 OiHQ. 



e arae ^ m a±7isi a*M 7ie!8f= 3713 us ^siu ss e#g »xnr * as a 



?mm ifag s ara^ a to-* s*tis6 oise- nsa&^er«s»aoi aoi 

Ai, iS°J S^gOl *«S SlOlffi* LHM SStm 31 ^71 LHOI X]a2g(Zr) 

i^^SAi Zr(0C(Ca).)4 7l±m 53*r= 32 ^71 Zr(X(CK),), 7^g ffl73*r= 33 B3; #71 
»S7I LHM i+i(0) iSig SSfrfe 34 B3; 9! #71 tfi JbSLig IHWrS 35 B3g 
0I^CH2Q. 

S SXrft S^Jg 0I8& 73M2&d-»^«SS«0| 201A1, i§2| 4^*01 «SS SI 

Olfflg S!rS7l LHOI S9*l= 31 S-3: #71 6TS7I LHOI Zr(0C(CH,).)4 7^g S5*r= 32S*; #71 
Zr(X(CH,).)U 7rig IHX|«r= 33 B7I; #71 &§7I LHOI NK, 7^ 5= H=**t 7r>:g SStfe 34 3 
3; #71 NH. 7h£ £E= HsMfc 7Fig fflX18r= 35 93; 91 #71 32 LH73 35 L>* 3 B.HWOI 

WSSJ ^W2| Xjssgjy^sia s = 396 B3g 01*0130. 

A. S Srag aXFg S*mjg ArS^ ZrO~ *W g*rAIOI Zr i^iS 7IS2I ZrCU Did 
Zr(rc(Ot),),(2lrconiui tetra-tert-tutoxlde)g A>8*HM Cl7|7 r 3«Sr= «#g StflttCr. £ 
€T. S WaOIAiS ±2± 7fi 2fBAJ SSSr 7riS NH, 5= ffc^g AiStH^. B W 4JAJ0S0I 

0}== Zr(tt(CH,),), 7h±g &S7I0I ?SIAJ g«» 7riS W, S- it^g SAJM ^flSWI 
Zr(0C(OU,),2| aZl£(M9and)a W, i= H4WAI MIS H(^)7h &S«KB CH,, CK. S2| 8(0IES7r 
S (Hydrocarbon) «fflS IWSIEg 4rSS« i2^2| ««|g gS«a. «|snH *K3IES?rgHJ g^g 

fe£g yga. tre. zr(X(ot),), 7^ lhoi= 3^71- straoi 2101 besj 3^(0) ^2^(oiacH. 

rtO S7L Ob 7^. >tO 7ri, 0. 7^)g Ar8*W ME ZrOb UfSfei S*TOI 7r#SHJI, 010 d+i ±2. 
± SS ^ZHHIAJ NH. £= H-g ArStTD. 

oi«k e srsoi 7ig«omAi g#sj xi^g 7hs ?j7f s arag aa soiew « aiw * asg 

*r7l «»K)1 H gaSJ BrgSltr tiAjOfg iW* r 7|S SK>. 

s £3 £ i£ sat* s«r swisj ?«ae arasi « «ajoioi as ±2± 7^ ss th«es 
Aj, om oig s5«K)i aatia. 

£ 1g . SA>* SSfSOfl 2|*| ZrO, «r^g «<qAJS S3 Wg fi5(il)S ^fi 

71(10) LHOI 8|0|IB(12)g «»AJ7|I2, gO|IH<J2)g 813 £E(HrBS|WI, 2500~45irc)S SAl«rSAi 
S!3 Zr±2±°! Zr(OC(CHi),) 4 g S3 A|&(«rB^Sr3, 0.1-34) S8r B»3I(10) LHM ga?01 8|0| 

0(12)21 saw zr7j s^iasg «o. 

0I01A1, OIBTS Zr ±SL± 31 i?#gg 3718PI 9MM tt 7kig S3 AI£(brB*l*r>|, 0.1-5 
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i) Sa et§7|(10) LHOf fflXKPurge)g HH&Q. OI0J. K, BX|g CHdSKM USS fflXlg £AI 
ST 4= SICK 

O(iTi) ±2.±21 HrO S7|g a§ AIZKWSWWI. 0.1~5£) sa S»S7|(10) INN §3^ 
01 Si0liH(12) JE30I 0(£»:i:)7* §*fS£§ *0. 

«^oKB, 0 ±2± S! BJS ¥d§§ 3*17^71 »fc J\±m aS ARKHIOTWI. 0.1-5 

£) set ets7iao) lhou sasa. oimoie 95 ai Nr baii ch^smm H2S m*m &Aia * sto. 

2912* aS IfSl AWIS(cycle)£ SKfl SSKr SM2J Zrfk «^ 3S DMW 271 AH3I1S » 

27ISU S*T BtSAIM BtS7l<10) LH^2] 2jqg 100rtorr~3Torr£ SAIS^ 3101 HfgSSm. £ 
3 ^2 '13 S Zr(0C(Oi),k «§• §71, U'fe H.-0 §71 73 & §7|g UEHi! 20IQ. 

HE. It Zr(0C(CH,).)42J =*S ^ZHWAJ »g» 7h£SAi Mi J\± 20- lOOOsccaM SAIOI §S 

^AJSI * 21Q. 01 Mi ?r±= Zr(OC((H),)^|- SBS!*! SS 7k± &ag S*IAI 71 SOI S35I01 
Of Zr(0C(Oi).)^ Mi 7^2| aa LH E>SM 2|£T JOQS(partlcle) SISg »Allf ^ 2iQ. 

27|2| Zrfk S«T 2*8 S0IA1 W) §71 33AI Mi 7teg aW 33*fe 2l£ 7te»|Q. 01 3*? 
Mi 7h£= W S7I2J Sa# 7*± Si2im SttM »S7|(10)QJ 33SKH0t S^Cl, 01 & Sa# 7hi 

aag ssw as aawAi Mi 7*±<z> hjo S7ig sstm aa 0921 ajagoi atswi msoiD. 
str. zrcocdH).)* a fto §71 zrzra 33 araojAi Mi 7^g 2*2121 se ggi* saim ssaw 

ZrCu tt*e*g =SE 7fe8*Ch gS OIIH0IE EJflg a«S HaSKB Mi 7te S3 aag 2§ 

«IOt If 200. *S. Zr(0C(CH,).)4 7fc!s S3AJ NH, 7*££ Zr(OC<C*U) 4 7h±7f SSaAl »fc 7h± a 
ag SSI A) 71501 S330W SO, Hfl S7I SSAIMfe Mi 7hi§ Satt 7^ EK!S B6IAJ S3 
*IOt tJQ. 

i£5, #71 iTOI S*T=J Zrfk CHtl UV-a. ftO. tk 7^ S S)OiE 01 SHJg SEi-iDf ±2. 

AJ-SSHS iti S&^OF »ag SAIS.CK OlEith tfi eaZEOf «3rr ^ LHOU ttSS C.H S£ 
S7IS SS 3718H2. X± SS(oxygen vwanw)S B}°J2J S7|5{ ^^S THdtKJ. 

tTB. Zr(0C(CH,),)* V\± UOie it±7F 301 »£2J i+i(0) 4:^(01301, t« S7L (t 7h 

K.-o 7^. a 7^)b Aissra anE zrfb afersi s^oi 7te*HM. oin <y-i ±st± «3 ^?zkhi 

Al di ffli! Mi ife H2*H=7^8 S3SIO. A. Zr(0C(Oi).), 7^ S3, ft 1H*1(£& H2S 

2W), M4 7fc± S3. Kr fflAl(S= USS IH?3)2J AK1ISS D4 a 4*IW1 SD. SSt. 
Zr(0C(Oi).l, 7^ S3AJ Mi 7^# W* S3V 2iD. 

27IS* a»4 S*«lg S«l ZrQ, §s?, Zr(K(Oi),), 7^S Zr2| 

H)£ A>S*J7I QSOI 7IS2J ZrCU AJS2S at? «W Ui^ 3^71 S*?0| 2JST 3718} 

a» a «^ ss «2g swia 4= ao. atr. zrftt(cii).)* ?\±s= «f 9ox sasi g^as ?m 
7t msM 712 2as m\n ma ss«pi sottt ssoi sta. 

3EJ3. e SrSMA) ^£i2| 7^ A>Sa Mi 7\MS.t= lt*H: 7^)& Zr(0C(Oi)«)4£| SJ&H 

2f Mi fbMAI tfJIB H(4=i)7F &>S»K3) OU, Cft S2J »WI = S?ffi SBIS B*f£|£* ttSSAD 
4:2^21 S«|g *S8H2. BfSHH *HJIES?»2| g*g SEg ^= ^Sg «0. 



oi^oiAj a g ass ^aiw a s^a saoi ei«i &sei= 201 ohju. e assj 7ig 
si Aj2g *oiu?3 e« moiAi aa 7w »&. a esoi 7^**0= soi e aaoi ^si- 

= 7|gS0WHAl S22I Ji^w 7HS AH»7| Slffl gw«r 20IQ. 

OiatH. afitt ^AlOIOlAi^ S«» 7^S Mi 7h±8 A>S«fe S?g gOI flS8faSU. B 

BSS Mi 7^g It+ft. 7^S QjaSHM A>S»fe S^OIE SJSSO. 

5*i. Sgtt ^AlOKMAJfe iti ±S>±S. H4) §7|g A>S*fe S^g got «S*«SU, H=0 

S7|g Ok 7J±, Hfl 7^, Q, ?\± SSS 0J»*f7iU Stf AJS*^ 3*0|£ & BSS SISSD. 



g ass zrft ui2j g ^. 7 | assjog ^*hm «^2| S 7iaj a» a S3 
e^g saf7f aa. e ass ^2^21 as a- 7^s Mi 7^ as h=*h. i\±e ajs 
^2san ^s^2j M«ig sHJi=s?ie2j g^g ^sg si*7i- aa. 
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(ST) 3*51 tB49 

aw i. a»s s*?sg oi§te xiea&i+s^ skhai, 
issj *m?soi goime em7i lhm sgsfir 91 sn-. 

#71 BTS7I LHM 7]S5aS(Zr) ±2.±E.M Zr(0C(CH,)O, 33*f= 92 BE; 

#71 Zr(OC(CH,)«)* 7Mtg IHXISfe 93 B?|; 

#71 BJS7I LHM tf±(0) .±S>±g 338Rr 94 B*; S 

#71 tf± ±2±g IHXISte 95 B7S 

g SSfSKH 01*012 a»s S*tt3g OIS^ X|a3S^5^ 

2. 91*M aoiAi. 

#71 92 LUX] 95 371 g D4= 9 SmSKB OSSS *H°i XlMSfed^^g 96 B*g Q S4ttF 

oi oi^oia as ggss «te a»s s««sg oisej- nsisi+sw «#ara. 
aW 3. 92SJM aoiAi. 

#71 Saafed+S^ Offll i*± BE&m U A|*fe 97 B3g Q S4tf K)l 01*013 2g *g 

aW 4. 91SHHI sioiaj, 
#71 92 BHMAJ. 

#71 &S7I LHM NH. 7t± Z= fWt 7f^g □ S3*fe 2fi gg2S SKr S*tt3g OlStt 

aW 5. 9 1 V 94VM 2i01 AJ , 
#71 94 Bit MAI, 

#71 &S7I LHM Mi ?[± 5= H-ffc 7^g Q 52Sh= 2* *h= S»ft gSfttg 01 g# 

aW 6. 944H* SOW, 
#71 92 BHMAi. 

#71 NH. 7f± SE£ tfffc 7fcb£ #71 Zr<0C(CH.),)4 7f±2fe S3 2*°!g g«|A| 33Sfe 2* 

SS°5 Shcr S7J« S*fSg OlStT *]aafea«S* «S8f« . 

aW 7. 95ttM SiOiAl, 
#71 94 BHMAI. 

#71 NH, 7^ SE£ 7^^ #71 4Ti ±2:±2* SStt 52 SMAj «3Sfe 2!« gg£S 

afe a»* gsnag oi8*? xjssfe^s^ s«g^, 

aW 8. 9W LHXI 9W S 01 «]• 5.HH S0IAJ, 
#71 #i ±2.±=. 

H4 S7I, Ob 7k*. tfcO 7te, a 7hi 5 Sj0i£ 01 b S(US 2* *S££ *^ a»ft g*f 

b« oistr nsa&asra . 

aw 9. mm um 9w s ou= » *hh 201 ai. 
#71 93 9* a 95 sumaj. 

n, vm as ass fflw* «Aj$t= 21 «S£s *^ a»# s«rejs ois^ x)as&#»^ 
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10. 91tJ" LHXJ 94V § LH± » trtl SiCHAI. 
#71 32 BTfOIAi. 

#71 S10IIH2I SE£ 25D~450T2! 2* tVB SX>* §*«!* OISSJ- XJS3&£f»S!- 

B. 

«?«H1. 3915? LHXI 94*f S Wi= « 1KH 2101/M, 

#71 92lhxi 959*01*, 

#71 Sm7l2| S€?S 100«torr~3Torr9 3SS §S£S SH= S»& S^Sg 0I§# ?3Safe£»»e* « 

8?9 12. 91# LHXI 94V g Ot *t 4HH 2101 Al. 
#71 92 9* a #71 94 9710IAJ, 

#71 Zr(0C(CH,).)4 7^21- tf±(0) ^ 0.1-5* SET S2SKr 31* S3£S *h= S 

#71 93 971 a #71 95 97I0IAJ, 

zre o.i~5i S9 axis sais^ as ssss *fe axis g*ra* oisy xi3a&<ysistss» 

H . 

8^14. JMin 2101 Al. 
#71 97 97101 Al. 

#71 Mi 7h± £= »Wt 71±2| S90I 20- 1000scc*2! 21* Sfe SX» S*ttt* OIS# 73 

15. 934HH 2JLHA1, 
#71 tfdb *StZQt flElfe. 

UV-Q,, K4D, 0,. 0, 71± S SJCHS 01!=. S1U* 3Si*m i£iS ABfe S* S^ 

& gxt* g*raa oise* xias&^aiet %g«ts. 

«W 16. SX># g**22S 0IS*H nsafetiitet Sg&ttOI SiCHAJ , 

iS2J S^SOI «SS 8IOISJV &S7I LHOi 91 97i; 

#71 BTS7I LHOi Zr(0C(CH,)«)* 71^1 «3*1= 92 99: 

#71 Zr(0C(CH,).)* 7\±m WmV= 93 971; 

#71 BTS7I LHOI W 71± S= fftfc 71±* 33*1£ 94 971; 

#71 m. 7fc± ae 7h±» mxi»^ 95 en: a 

#71 92 LH7q 95 97|g L"K* 9 BWKM OISS 511 2| »22&^& D 4i Sfe 96 971 

s 5«j*H)i oitois ax* g*»s* oistr n^m^tm^ «^«na. 

8W17. 9I64KH 2J0IA1, 
#71 92 97101 M. 

#71 t»37l LHOI HH. 7\± £fe ^ 71±* □ «3«fe 25* «§2S 81= 3X1* 5*13* OI*tt 
«?«18. 91641 £E= 9I74HM 2101A1, 
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UV-Q,, W, Ob, a ?K± S 30i£ 0\b. SHJm g&ZDl ±9.±S. AI-gSKH #71 Xiaa&^aeHHI 

far 
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